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Abstract 

In this overview, I discuss some of the open issues in Kaon physics. 
After briefly touching on lattice calculations of Kaon dynamics and tests 
of CPT, my main focus of attention is on e'/e and on constraints on the 
CKM model. The impact of rare K- decays and of experiments with 
B-mesons for addressing the issue of CP-violation is also discussed. The 
importance of looking for signals of flavor-conserving CP violating phases 
is emphasized. 



1 Introductory Remarks 

It is difficult to overview a mature field like Kaon physics. In thinking about 
the subject, it seemed natural for me to divide my report into three parts. 
The first of these parts addresses areas of Kaon physics where steady progress 
continues to be made, but more still needs to be donepKaon dynamics, as well 
as tests of conservation laws and of the CKM Model El properly belong in this 
category. The second part encompasses what, colloquially, might be called the 
"hot topic" of Kaon physics — the new experimental results on e'/e and their 
theoretical interpretation. Finally, in the last part, I grouped together topics in 
Kaon physics which bring new insights into the future, particularly regarding 
the nature of flavor. Although CP-violation in B-decays obviously has little to 
do directly with Kaons its study, along with that of rare Kaon decays, properly 
belongs in this last category. So does the hunting for new CP violating phases. 



2 Kaon Decay Dynamics 

By contrasting the ratio of the charged to neutral Kaon lifetimes [t{K^) lT{Kg) 
= 138.6 ±0.48] with that for B-mesons [t{B+)/t{B°) = 1.072 ± 0.0260], it is 
clear that Kaon decays involve strong interaction dynamics. While i?-decays 
are essentially reflective of the decays of the 6-quark, Kaon decays are strongly 
dependent on the underlying QCD dynamics. 
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A long-standing puzzle of Kaon decays has been the, so called, AI =1/2 
rule, which encodes the dominance of the / = tttt final state in Kaon decays. 
Why this should be so, and what fixes the ratio of isospin amplitudes 

Ao{K ^tttt) 22 ^ ' 

is not really known. Although QCD gives a significant short distance eih^ 
hancement to the AI — 1/2 matrix element in the K 2tt amplitudes, □ 
the dominant effect appears to be non-perturbative in nature. So, to estimate 
theoretically the ratio (1) requires lattice or 1/Nc methods. 

Recent lattice QCD results for ^42/^0^ show a significant enhancement for 
this ratio, but do not yet reproduce the experimental result (1). There are sev- 
eral reasons one can adduce for the, roughly, factor of two discrepancy betwen 
theory and experiment. First, the results obtained are quite sensitive to chiral 
corrections. Technically what is studied are the matrix elements of operators 
between a Kaon and pion state [(7r|Oj|i4r)], rather than the matrix elements 
of the relevant operators between a Kaon and two pions. These quantities 
are related exactly only in the soft pion limit, so one must carefully correct 
for this. In addition, in the recent calculation of Pekurovsky and Kilcup, □ it 
appears that A2 itself is strongly dependent on the extrapolation per- 

formed. Finally, for accurate results, fully dynamical quarks must be included. 
However, present results □ do not appear to show much difference between 
quenched and unquenched calculations. 

The inclusion of dynamical quarks, perhaps, is more critical to the at- 
tempts to extract a reliable value for the strange quark mass- a quantity which 
is of importance for e'/e. This is nicely illustrated in Fig. 1, which shows that 
in the quenched limit the values of TOs are quite sensitive to the discretization 
used.^ From this data one can estimate a quenched value □ for the strange 
quark mass of 

771^(2 GeV) = (100 ± 20) MeV . (2) 

My sense is that this value still overestimates the true value. However, it is 
not clear by how much! 



"These valueshare also quite sensitive to the physical input used. For instance, the CP-PACS 
collaboration U reports value for rus which differs by about 30 MeV, depending on whether 
they used Kaons or Phi mesons as input. 
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Figure 1: Results for rris in the quenched approximation, for different discretizations, from 
Ref. 6. 



3 Testing Conservation Laws 



Almost from their discovery, Kaon decays have been a marvelous test-bed for 
conservation laws, and have helped us improve our understanding of particle 
interactions. The tests done with Kaons have ranged from tests of fundamental 
conservation laws, like CPT, to more mundane tests like those connected to 
the AS* = AQ rule, which basically just reflects the interactions allowed by 
the Standard Model. The most famous tests of conservation laws in the Kaon 
system, of course, deal with CP-violation. I will address this subject in much 
more detail in the coming Sections. Here, I concentrate on two tests that help 
probe physics at very large scales — scales much larger than the scale of the 
weak interactions vp ^ (v^ Gp)'^/'^ ~ 250 GeV. 
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3.1 Lepton Flavor Violation 



The first of these tests involve leuton flavor violation. Here strong bounds 
exist, in both neutral Kaon decaysL 

BR{Kl ^e) < 4.7 x 10"^^ (90% C.L.) (3) 

and charged Kaon decays i 

BR(/-i'+ ^ TT+ne) < 2.1 X lO-^° (90% C.L.) , (4) 

with more reflned values expected at this Conference. These bounds, typically, 
can be used to pin down limits on the scale of possible new physics associated 
with lepton flavor violation. For instance, the existence of massive leptoquarks 
would violate lepton number. Assuming that the leptoquark coupling to quarks 
and leptons is of electroweak strength, i-channel leptoquark exchange gives a 
branching ratio for the process Kl A*e: 

BR(.,^,.,.(^)'. ,5, 

Thus, branching ratios of order 10^^^ probe leptoquark masses in the 100 TeV 
range. 



3.2 CPT Violation 

The CPT theorem i is based on rather sacred principles. Any local, Lorentz 
invariant, quantum field theory with the normal spin-statistics connection 
conserves CPT. Thus, the experimental observation of a signal that violates 
CPT would be a spectacular discovery. Theoretically, a_5dolation of CPT can 
also occur through a violation of quantum mechanics. 113 Corrections to the 
Schrodinger equation for the density matrix of the form 

i^p = Hp-pW + 5hp (6) 
ot 

will produce phenomena which effectively violate CPT, if 5h ^ 0. 

In the following, for simplicity, I will assume that quantum mechanics is 
valid. Even in this case, the phenomenology of CPT-violation is quite rich. 
Essentiallyj— CPT-violation causes two modifications to the usual K° — K° 
formalism: 
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i) The diagonal elements of the effective Hamiltonian for the system, 

H ^ M — ir, are no longer equal. This introduces into the formal- 
ism a CPT- violating parameter 

2[ms-mL-^(Ts-TL)\ " ^' 

Here tos,l and Ts,l are, respectively, the masses and width of the phys- 
ical eigenstates of the K° — K° complex, the short- and long-lived K- 
mesons. Kg and K^. 

ii) The decay amplitudes for any physical processes are twice as many, since 

particle and antiparticle decays are no longer simply connected by charge 
conjugation (modulo strong rescattering phases). Thus, for example, one 
hasta 

(27r; I\T\K") = [Aj + Bi)e'^' ; (27r; /|T|if°) = [A] - B*j)e'^' (8) 

{'K-t+vi\T\K'') =a + b; {tt+ T i>i\T\K°) = a* - b* , (9) 
where the amplitudes Bi and b violate CPT. 



The principal test of CPT in the K° — K° system at the moment comes 
from measurements of the parameter e, connected with the amplitude ratio of 
the Kl and Ks amplitudes into two pions. One can show til that e has two 
components, one CP-violating and one CPT-violating: 



ecf exp [i<psw\ + ecf t exp 



^+2 



(10) 



Here 



'SW 



tan-i[2Am/(r5 - Fl)] = (43.64 ± O.i 



while 



ecpT ^ V2Im<5 ~ V2(|^ - Re5) 



(11) 



Because, 4>^ ~ 4>sWi it is clear that ecf » ^cyr- Thus, the decay Kl tttt 

is a sign of CP-violation, not CPT-violation. Since, e' is small, one can infer a 

value for ecfT from the mcausurement of cj)^ □. In this way, one arrives at 

the following values for the CPT violating parameters: 



ImJ = ( 



RcBo 
ReAo 



ReS) = (0.29 ± 1.58) x 10" 



(12) 
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With only this meausurement, it is not possible to bound the K° — K° 
mass differenee, since this difference depends on both ReJ and ImS. How- 
ever, the CPLEAR collaboration has recently meausured ReJ independently, 
by studying the aamimetry in the time evolution of semileptonic K° and K° 
decays. They findllj 

Rc(5 = (3.0 ±3.3 ±0.6) X 10^1 (13) 

This result should be improved by KLOE to perhaps the 10^^ level. At any 
rate, one can now bound 

\Mko - Mko \ = 2Am(Im^ - ReS) = (2.1 ± 2.8) x 10"^^ . (14) 

This is an extremely stringent test of CPT indeed! 



4 Testing the CKM Paradigm 

The CKM ModelEI is the simplest example of a model with CP-violation. With 
three generations of quarks, the mixing matrix Vckm in the charged current 
has one CP violating phase. ^ More importantly, the model gives a consistent, 
and qualitatively understandable, description of the observed phenomena. In 
particular, the CP violating parameter e is small not because the CP violating 
phase 7 in Vckm is small, but as the result of the smallnes of the intergenera- 
tional mixing. 

The consistency of the CKM model with the observed CP-violating phe- 
nomena in the Kaon system emerges from a careful study of constraints op-the 
CKM mixing matrix. It is useful for these purposes, following Wolfensteint-3 to 
expand the elements of Vckm in powers of the Cabibbo angle A = sin Oc — 0.22: 

/ 1-AV2 A AA3(p-i77) \ 

V^CKM ^ -A 1-AV2 +0(A*).(15) 

\ A\^{1- p-iri) ~A\^ 1 ) 

One sees from the above that, to ©(A**), the only complex phases in Vckm 
enter in the Vub and Vtd matrix elements: 

Kb = ^A3(p-^7?) = iKble-' ^; Vta ^ AX" {I ~ p - ii^) = \Vtd\e-"' . (16) 

''The model has also a CP violating angle d, which must be extremely tiny to respect the 
strong boun^ one has on the neutron dipole moment. Why this should be so, is not really 
understood. Ej 
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Figure 2: Allowed region in the p — r) plane. From Ref. [16] 



The unitarity condition V^Vid — on the Vckm matrix elements has a nice 
geometrical interpretation in terms of a triangle in the p — rj plane with base 
< p < 1 and with an apex subtending an angle a, where a + /? + 7 = tt. 

One can use experimental information on |e|, the Bd — Bd mass difference 
Am^j, and the ratio of |t4f)|/|Kb| inferred from i?-decays to deduce a 95% C. L. 
allowed region in the p—r] plane. If one includes, additionally, information from 
the recently obtained strong bound on Bg — Bs mixing [AttIs > 12.4 ps~^ (95% 
C.L.)ll3], one further restricts the CKM allowed -cegion. Fig. 2 shows the result 
of a recent study for the Babar Physics Book.lHl As one can see, the data is 
consistent with a rather large CKM phase 7 : 45° < 7 < 120° . If one wexe 
to imagine that |e| is due to some other physics, as in the superweak theory,ll3 
then effectively the AS = 1 parameter 77 ~ 7 ~ 0. In this case one has another 
allowed region for p at the 95% C.L.: 0.25 < p < 0.27 . 

Two experimental results in 1999 have strengthened the case for the va- 
lidity of the CKM model: 



i) The CDF coUaborationllj has announced a first significant result for sin 2/3 
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from a study of B ^ '^Ks decays 

sin2/3 = 0.79j:°:^:^, (17) 

whose central value coincides with that emerging from the fit of Fig. 2 

ii) Recently, the KTeV collaboration announced a new result for e'/e obtained 
from an analysis of about 20% of the data collected in the last two years.tj 
Their result 

Re e'/e = (28.0±4.1) X lO"'^, (18) 

is much closer to the old CERN result [Re e'/e = (23±6.5) x lO""], Ell than 
to the value obtained by KTeV's precursor[Re e'/e = (7.4±5.9) x 10"'^].E3 
More significantely, the value obtained is nearly 7a away from zero, giving 
strong evidence that the CKM phase 7 is indeed non- vanishing. 

5 Lessons from e'/e 

If one were to average the KTeV,@ NA310 and E73lEi results for e'/e, the 
resulting number[ Re e'/e = (21.8 ± 3.0) x 10~^] is in marvelous_agreement 
with the result announced at Kaon99 by the NA48 CollaborationicJ 

Re e'/e = (18.5 ±4.5 ±5.8) X lO"'^. (19) 

This is very strong evidence that there exists AS — 1 CP-violation, which is 
the chief premise of the CKM Model. 

A non zero e'/e is good news for the CKM model. However, a value for 
this ratio of around 20 x IG""* is unsettling, since this result appears a bit too 
large. This can be seen from Table 1, which displays some recent theoreti- 
cal expectations for e'/e. What is particularly perturbing is that the smaller 
values in the Table correspond to, in principle, more theoretically pristine cal- 
culations of the relevant matrix elements, based on lattice methods. However, 
the calculation of e'/e is challenging, since large cancellations are involved. 

As is well known, e'/e depends on both the matrix elements of gluonic and 
electroweak Penguin operators. c3 The former are enhanced over the latter, 
since they are of 0{as) rather than of 0{a). However, the electroweak Pen- 
guins are pat suppressed by the A/ = 1/2 rule and are enhanced by the large 
top mass. As a result, these two contributions are comparable in size. What 
makes matters worse, is that these contributions tend to cancel each other, 
increasing the uncertainty in the theoretical predictions. One can appreciate 



8 



Table 1: Recent theoretical results on e'/e 



e'/e X 10* 


Reference ^ 


4.6 ±3.0 ±0.4 

c, 9+4.6 

O . Zj 2 'J 

7 7+e'o 

' ■ ' -3.5 

5-22 
^ ' -10 


Ciuchini et a, 
Bosch et al. 
Bosch et al. 
Paschos et al 
Bertolini et a 


J 


J 
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the nature of the pmblem from an approximate formula for e'/e due to Buras 
and collaborators: E3 

Re e'/e ~ Mri [Bq - 0.535; 

In the vacuum insertion approximation, the contribution of the gluonic Pen- 
guins, Be, and that of the electroweak Penguins, Bg, are both equal to one. 
Since 77 ~ 0.3, in this approximation, one expects e'/e ~ 5 x 10""*. 

To get agreement with experiment, one needs an appropriate linear com- 
bination of four things to happen: 77 should be maximized [77 ~ 0.4 ?]; the 
strange quark mass should be smaller [ms(2GeV) ~ 90Mev ?]; Bq should be 
bigger than unity [Bq ~ 2 ?]; should be smallei-than unity [B^ ~ 0.5 ?]. 
As Bosch et al. remark in their recent analysis, E3 it is possible to stretch 
the parameters to get e'/e ~ 20 x lO"**, but it is not easy. What is agreed 
is that the gluonic Penguin matrix elements are very uncertain in the lattice. 
However, whether can get much bigger than one, as it appears to be in the 
chiral quark miidelt^, remains to be seen. On the other hand, both lattice and 
1/N estimates EEl suggest that Bg can be quite a bit smaller than unity. 

The apparent discrepancy between theory and experiment for e'/e has 
spurred a number of people to invoke new phvaics explanations. For instance, 
if somehow the Zds vertex were anomalous, c3 then one could get a bigger 
value for e'/e. Q HoweszEr, it is not clear what the physical origin of such an 
anomaly is. ChanowitzE2l has tried to relate this anomaly to that which seems 
to affect Z bb. However, it turns out that this connection gives the wrong 
sign for e'/e! Nevertheless, if such an anomalous Zds vertex existed, it would 
substantially increase the branching ratio for 7r°7/z/.E3 Masiero and Mu- 

rayama,Ej on the other hand, noticed that in supersymmetric extensions of the 

'^One needs ImZ^g ~ —(2.5 — 8) X 10^*, rather than the SM value of around +1 X 10~* for 
this parameter. 



llOMeV 
m,(2GeV) 



X 10~ 



(20) 
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SM it is possible to get contributions to e'/e of order 10^"^ from rather natural 
sjidn squark mixings. Thus they suggested that, perhaps, the large value of 
e'/e is the first experimental manifestation of low energy supersymmetry at 
work. 

I am personally quite skeptical that the e'/e result is a signal of new physics. 
In my view, the most likely explanation for the discrepancy between theory and 
experiment is rooted in our inability to accurately calculate K-decay matrix 
elements. Our long and frustrating experience with the A/ = 1/2 rule should 
provide an object lesson here! Perhaps the most naive conclusion to draw is 
that, no matter what else is causing e'/e to be large, the CKM parameter 
T] ~ sin 7 lies near its maximun. That is, perhaps 7 ~ tt/2. I do not know 
a particular reason why this should be so.^ However, if this is so, there is 
an interesting phenomenologigal consequence. It is easy to see that 7 ~ 7r/2 
predicts that 

sin 2a ~ sin 2/3 ~ '— . 21 

1 + 77"^ 

This "prediction" is at the edge of the CKM fits, but suggest that sin 2a, like 
sin 2/3, is also large. 



6 Grappling with the Unitarity Triangle 

From the above discussion, it is clear that to make progress one will need 
further experimental input. Fortunately, help is on the way! 



6. 1 CP- Violation in B-Decays 

With the turn-on of the B-factories at SLAC and KEK, and with the upgrade 
of the Tevatron with the Main Injector, a new experimental era in the study of 
CP-violation is beginning. Data which will be collected by the new Babar and 
Belle detectors, and with CDF and DO, should permit testing the unitarity 
triangle through separate measurements of a, (3 and 7. As I alluded to earlier, 
one of the most robust predictions of the CKM model is that sin 2/3 should be 
large. In contrast to e'/e, this parameter can be extracted in a_theoretically 
clean way by studying B-decays to CP self-conjugate states. E3 The decay 

"^Note that pkis is not the same as the idea of maximal CP violation, suggested by Fritzsch 
and others, cfl 
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probability of a state which at t = was a Bd into a CP-self conjugate final 
state, like 'ifKs, has a time evolution which directly isolates sin 2/3: 

Pj^^Phys. j.^^ ^ ^j^^^ - e"^«* [1 + sin 2/3 sin Amdi] . (22) 

To measure sin 2(3 experimentally one needs to be able to tag the initial state 
as a Bd and then to follow iJ^s time development. Once this is achieved, as 
was done recently by CDF, Ej then Eq. (22) yields sin 2/3 with essentially no 
theoretical error. 

A study done in preparation for the turn-on of the SLAC B factory 
estimates that, with an integrated luminosity of 30fb~^, one could meausure 
sin 2/3 with an error of the order of (5 sin 2/3 < 0.08 . However, to really test 
the CKM model, measuring sin 2/3 is not enough. What one wants really is to 
measure also the other two angles in the unitarity triangle, to see if the triangle 
indeed closes. In addition, getting a clean measurement of the Wolfenstein 
parameter rj would be helpful, as this parameter meausures the height of the 
triangle and hence provides redundant information. However, extracting a and 
7 from B-decays to comparable accuracy to that with which /3 will be known 
is likely to be challenging. To reduce the error on these quantities a variety of 
processes will need to be studied. 

Let me briefly illustrate the nature of the problem hji, discussing how to 
obtain a in a manner analogous to /3. It is easy to see, Ej mutatis mutandi, 
that the time development of the decay B^^^^ tt+tt", provides information 
on a. However, for the decay Bd vt+tt^, the quark decay amplitude b — *■ uud 
and the Penguin amplitude entering in the process depend differently on the 
weak CP-violating phases. The quark decay is proportional to e~*^, while 
the Penguin piece is proportional to e~*'^. |^ Only by neglecting the Penguin 
contributions altogether, one arrives in this case to a formula like (22), with 
(3 a. 

It is possible to estimate and correcjLfor the Penguin pollution through 
an isospin analysis of various channels. e3 This, however, exacts a price in 
precision. Although only time and real data will tell, it appears difficult for 
me to imagine measuring sin 2a to better than (5 sin 2a — 0.15. Coupled with 
estimates of tbja error with which one can extract the CP- violating phase 7 
from B-decaysp3 my guess is that probably one will not be able to bring down 
the error on the sum of the angles in the unitarity triangle to better than 
(5[a + /3-|-7] - (20- 30)°. _ 

Thpre is no PRntyiiin nnlliitinriH for — > ^Kg, since in this case both the quark decay 
amplitudes and the Penguin ampUtudes have the same weak phase. 
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6.2 Kl t:°vv 



In this respect, the process Kl — > ■k°vv offers an interesting alternative oppor- 
tunity to test the CKM model. This decay allows a theoretically very clean 
extraction of 77, and hence of the CKM phase 7. Splitting Kl into its CP-even 
and CP-odd parts, the amplitude for this process can be written as: 

A{Kl Ti°vv) = eA{Ki -> ti°vv) + A{K2 ii°vv) . (23) 

However, because the semileptonic decay of the CP-even state Ki is small 
and this amplitude is suppressed by a factor of e inJJrie above, the decay 
Kl — > 'K°vv directly meausures AS* — 1 CP violation. e3 In addition, the am- 
plitude K2 ~f "Kvv is essentially free of hadronic uncertainties since it depends 
only on a K to TT matrix element. 

The NLO QCD analysis of Buchalla and Buras gives the following 
approximate formula, good to 1-2%, for the Kl — » 'k°vv branching ratio: 

^V\Kl n°iyD] = 4.34 x IQ-'^ A^r]^ . (24) 

Using the results of the CKM analysis, leads to the expectation El 1.6 x 10^^^ < 
AR [Kl — > TT°i/D] < 3.9 x 10~^^. However, this process presents a formidable 
experimental challenge. Not only is its branching very low , but one is dealing 
with an all neutral final state. Nevertheless, it is clear that an experiment 
which could probe the process Kl Tr°vi> to a branching ratio of the order of 
3 X 10~^^, with an accuracy better than 25%, would have a significant impact 
on the CKM model. Of course, as I remarked earlier, if there were indeed an 
anomalous Zds vertex- then one may expect branching ratios almost an order 
of magnitude higher! E3 



7 Looking for Other CP Violating Phases 

It is quite possible that the CKM phase 7 is the dominant phase connected 
with flavor changing CP-violation. Nevertheless, in my opinion, it is also 
quite likely that, in addition, there are also some other flavor conserving CP 
violating phases. The argument is simple. Given that CP is not conserved, 
renormalizability requires that any interactions in the Lagrangian of the theory 
that can be complex should be so. This means that any interactions beyond 
the SM involving new fields necessarily always will involve new phases. For 
instance, with two Higgs doublets one has a phase in the mass term connecting 
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these two fields 

Hh.h^ = fi^HiHl + hIH2 , (25) 
which just cannot be avoided if CP is violated. Q 

Kaon decays afford a wonderful opportunity to search for the presence of 
these flavor conserving CP violating phses. The nicest example, perhaps, is 
provided by quantities where CKM effects either vanish, or are negligible. A 
good case in point is the triple correlation in K^^ decays which meausures the 
polarization of the outgoing muon perpendicular to the plane of production, 
(Pj^)- a quantity which vanishes in the CKM model. c3 

Since (Pi) ^ • (p)i x Pn)), the transverse muon polarization is T-odxL 
and therefore is sensitive to CP violating contributions. However, as SakuraicJ 
pointed out long ago, (Pj') can also arise from final state rescattering effects. 
Fortunately, although (P^) is affected by final state interactions (FSI), for the 
process 7r°/i+z^^|_bccause the final hadron is neutral, these FSI are very 

small [(Pi)^gi - 10-6]^ 

The transverse muon polarization is particularly sensitive to any scalar 
interactions present in the decay amplitude. Writing the effective amplitude 
for the process tt" ^^v^ as 

A{K+ ^Tl°lJL+V^) = GF\f+{q^)[Po.U,,l'^{l-l5)u,^ 

+ fs{q'^)m^Uf,{l - j5)u^J . (26) 

one finds that the transverse muon polarization (P^) is determined by the 
imaginary part of the scalar form factor: 

(Pj') ~ 0.2 Im , (27) 

with the numerical constant being essentially a kincmatical factor. 

-The simplest models which have a non trivial Im fs are multi Higgs mod- 
els. In these models cme can, in fact, obtain values for Im fs which are at the 
verge of obserjSzability. e3 Bounds on Im fg coming from other processes allow 
{Pi) ^ 10~^ eZI This is precisely the level of sensitivity of a meausurement of 
(Pj*) done at Brookhavcn 15 years ago:L3 

(Pi) ^ [-3.1 ± 5.3] X 10-3 . (28) 

■''There are other arguments which point towards the existence of other CP violating phases, 
besides 7. For instance, one needs to have some non-GIM suppressed CP violating phase in 
the theory to geneiiate the matter-antimatter asymmetry in the Universe at the electroweak 
phase transition. Ej 
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An ongoing experiment at KEK, KEK 246, should be able to improve this 
measurement slightly. However, it would be very interesting if one were able 
to mount an experiment to get to 5{P'^) ~ 10~^. 



8 Concluding Remarks 



We are at a very exciting juncture in Kaon Physics and in the study of CP- 
violation. At long last, we can now say that e'/e is at hand. Eventhough, 
we are now entering an era where crucial information on CP-violation will be 
learned from B-decays, experiments with Kaons will continue to play a central 
role. Experiments at the Frascati ^-factory should further refine our knowl- 
edge of fundamental conservation laws, like CPT, and rare Kaon decays will 
provide precious windows into new phenomena. It is particularly important 
that, experimentally, we not be afraid to push into obscure corners- like flavor 
conserving CP-violation. 

On the theoretical front, dynamical calculations of weak decay matrix el- 
ements are approaching the level of accuracy needed to really test the theory. 
However, it is crucial to properly estimate theoretical uncertainties, so that one 
can better gauge if discrepancies with experiment really signal new physics ef- 
fects. Indeed, the real issue with e'/e is whether the large value seen represents 
new physics or old matrix elements! 
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